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DETAILED ACTION 
Claim Objections 

1 . Claims 5 and 8 are objected to because of tine following informalities: Recitation 
of "the input for a single control voltage is a transistor" in Claim 5 renders the claim 
indefinite, as it is unclear how the input which is a signal can be a transistor which is a 
device. Appropriate correction is required. 

For examination purposes, "the input for a single control voltage is from a 
transistor" is considered. 

Recitation of "the control electrodes of the first and second MEMS elements" and 
"the cantilever arms" in Claim 8 lack antecedent basis. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an International application filed under the treaty defined In section 
351(a) shall have the effects for purposes of this subsection of an application filed In the United States 
only If the International application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

3. Claims 1-2, 7-9, and 12 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Miles et al. (US 2004/0058532) (Miles '532). Regarding Claim 1 , Miles '532 
discloses an electronic device comprising an array of micro-electromechanical system 
(MEMS) elements 10 (Figures 1-9, Paragraph 20), said array providing a plurality of 
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states at its output (each MEMS element of the array having charactehstic response 
results in plurality of states at the output), wherein the MEMS elements each have a first 
state and a second state (displaced/driven and undisplaced/undriven state), and 
wherein a transition from the first to the second state is effected by an opening voltage 
Vreiease, and 3 transition from the second to the first state is effected by a closing voltage 

Vactuation- 

the array comprises an input for a single control voltage Vwas that is applied to all 
the MEMS elements whereby the various states of the array are to be obtained by 
varying the single control voltage (see Paragraph 22). 

Regarding Claim 2, Miles '532 discloses that the MEMS elements each have a 
characteristic hysteresis curve, such that the opening voltage is different from the 
closing voltage, which characteristic hysteresis curves and the corresponding opening 
and closing voltages differ from one MEMS element to another MEMS element (see 
Figures 5, 7, Paragraphs 22, 28-29). 

Regarding Claim 7, Miles '532 discloses that each of the MEMS elements in the 
array has a fixed electrode 12 and a movable electrode 14 that is movable towards 
and away from the fixed electrode by application of tlie closing and the opening voltage 
respectively, such that in the first state (displaced state) the distance between the fixed 
and the movable electrode is smaller than in the second state (undisplaced state), 
which movable electrode is suspended substantially parallel to the fixed electrode (see 
Figures 1-2) anchored to a support structure 18 by at least one cantilever arm having a 
spring constant (see arms of 14 with one end on 18 in Figure 2), which MEMS element 
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is provided witli an actuation electrode 20 with an actuation area for provision of the 
closing and opening voltages (Paragraph 19). 

Regarding Claim 8, Miles '532 discloses that a first and a second MEMS element 
in the array have different characteristic hysteresis curves in that actuation areas of 
control electrodes of the first and second MEMS element are different (see Paragraph 
22, different layer thickness results in different cross sectional area of the electrode). 

Regarding Claim 9, Miles '532 discloses that at least one dielectric layer AI2O3 
having a dielectric permittivity is present between the fixed and the movable electrode, 
such that the MEMS element is a MEMS capacitor, of which capacitor the first state has 
a first state capacitance, and a first and a second MEMS capacitor in the array have 
different characteristic hysteresis curves in that the first state capacitances of the first 
and the second MEMS capacitor are different (see Paragraphs 22, 28-29, Figures 5, 7, 
reflectance shown on Y-axis varies due to change in capacitance/charge trapping). 

Regarding Claim 12, Miles '532 discloses a method for driving 22 an array of 
micromechanical system (MEMS) elements of Claim 1, wherein a single control voltage 
is applied in common to the MEMS elements in the array, which voltage is varied to 
obtain the various states of the array (see Figures 1-2, drive mechanism 22 apply 
control voltage to electrode 20). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person liaving ordinary skill in tiie art to wliicli said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miles et al. (US 2004/0058532) (Miles '532). Regarding Claims 10-11, Miles discloses 
that the characteristic hysteresis curves differing from one MEMS element to another 
MEMS element by their individual width (see paragraph 22). Miles does not specifically 
disclose that the MEMS elements are designed such that the hysteresis curve having a 
smaller width is located fully within the width of the hysteresis curve having the next- 
larger width (Claim 10), and that the curves of the MEMS elements are centered around 
a common centerline in the operational region. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the device of Miles 
'532, and to design the MEMS elements, to have the smaller width elements fully 
located within the width of the next-larger width, and to have offset voltage to center the 
curves, because Miles teaches that the width variations can be caused by several 
factors, such as thickness of the layers, and resistance variations of the lines (see 
paragraph 22, lines 11-18). 

6. Claims 3, 4, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miles et al. (US 2004/0058532) (Miles '532) in view of Chui et al. (US 6,574,033). 
Regarding Claims 3, 4, and 6, Miles '532 discloses the array of MEMS elements which 
forms pixels within a reflective display, but does not specifically disclose that the MEMS 
elements in the array are connected in parallel (Claim 3), and the number of elements in 
the array is in the range from 2 to 10 (Claim 4), and a plurality of arrays of MEMS 
elements, each array having an input for single control voltage (Claim 6). 
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Chui discloses an MEMS device (see Figure 6), where the MEMS elements are 
arranged in an array 602 and the number of elements in the array is in the range from 2 
to 10 (2x4 grid of IMODs/MEMS, which is 8 MEMS per array), and a plurality of arrays 
of MEMS elements (three arrays 602, 604, 606, see also Claims 2-3), each array having 
an input for single control voltage (control voltage normalized to actuate all MEMS, see 
Column 4, lines 64 - Column 5, lines 23). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the device Miles 
'532 and to provide an array of parallel elements ranging from 2 to 10, and plurality of 
arrays as taught by Chul, to have multiple arrays having defining characteristics in the 
undrlven state (see Chui, Column 5, lines 5-12). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miles et 
al. (US 2004/0058532) (Miles '532) in view of Miles (US 6,674,562) (Miles '562). 
Regarding Claim 5, Miles '532 does not disclose that the input for a single control 
voltage is from a transistor. Miles '562 discloses an MEMS device 410 (see Figure 4C) 
where the input for a single control voltage is from a transistor (see transistors 404 
output given to 410). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device of Miles '532 and to include a 
transistor as taught by Miles 562, as a means to provide variable voltage levels for the 
single control voltage. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lucy Thomas whose telephone number is 571-272- 
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6002. The examiner can normally be reached on Monday - Friday 8:00 AM - 4:30 PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2084. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael J Sherry/ 

Supervisory Patent Examiner, Art Unit 2836 
LT 

March 27, 2008 



